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Abstract of JP8056240 
PURPOSE: To provide a system converting 
between parallel data and serial data. 
CONSTITUTION: Each bit of parallel data is 
latched within individual registers 1 17 and 118. 
Each register 1 1 7 and 1 1 8 is connected to 
corresponding AND gates 10 connected so as to 
receive a phase clock signal. The output 
ternninals of the AND gates 1 10 are connected to 
an OR gate 115. Using this system with a 
properly phase adjusted clock, parallel data is 
converted into serial data. 
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Caflfj] ^J5^-:J»<!:ffi?IJ^-:Jf<!:<D|ffl*^-r-5i^ 
feSWS J: 5 «C1^$ ii-Ct>4*fJi;A N D h {CM^ 
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Si. 10 

Cil^2] nK:i» h©^J^-5f*ne5» KOS^d 20 
■r-5ni'a5>4'(t#©®i. 

n CI y i'M-^© 1 -3K J: or Bimsns J: ^> K2tg^ 
3nri<iSlll©A*>'- Fi. ±iBniBtgfiia©lo 
*i 6 7^- S J: 5 KM^ 3 nr (,> 4» 2 ©A* 

D-y-Fi. 30 
— o— 03&s±fa n A N D y- F ©#W:* - F KiB^ 5 
n. ii^Jf=-:S»m;*J-^-F*Wl/. ±ffinANDy-F 

n^i'C3?r;7«#©Sg<i;. 

a^jtc^i^s tifc 3 o© F ^ > s?^^ %*tien*»^ 

01©>'-Fi01©^<aM<»:©ra(CJe-4a-€'i^3fe?>J 40 
(cSMSn-rci^lg 1 ©y;u-:^©lHl8SeKi*<i;^> 
±^ 1 ©i';!/-:/©® 1 © F 7 >i^xaj©SWS@ 
tt. a65>Jf'-5»©ntfy F©lo*S<iT-5J:^«:SliK 

±fail 1 ©y-»l/-:/©02 © F ^ 3f©*il®l^ 
». nfli©S**4'ci^ri'^^©lo%sm-r*J:'5«: 

±iHm 1 ©i5/^JU-::^©l&3 © F ^>S^X^f ©$ljffll^ 
». ±iBnffl©S!5cS i'Ci d'#-^©S*?Snfc 1 



!RFra¥8 - 5 6 2 4 0 



ft: 1 -:3B±IB0 2 © F ^ ^'s^snS a y 

ii^J{CfigRStlfc3 O© F ^>S^X :J»4^tl^n*5^ 
||2©y-Ftlll©^eilS<!:©W«c^ti-enM^J 

Kgi^s nr o 5» 2 ©i'Ji'- 7'©@?sfeK4 fern . 

JJ202 ©i'-il"-:/©l» 1 © F -5 4t©ft(ISlI^ 
«. 30tJ^-3'©ne9 F©l-:>«rStel/ft:fe©(cStttt; 

JJ2S?2 ©i';i'-:/©Sr2 © F ZyV>7. ixQyfgmSM 
n<a©SJfe-5i'Ci9i'<i#©l-5J&S«r*J:'5{C 

±SiM 2 © i'Jl'- 7'©lir 3©F^>i^:^* ©SlWSffi 
tt. ±S2n ti©Mtt S f CI 9 i;m^<i>mi ^ Intel 

ft: 1 -^»±iaiff 2 © F ^ 5f n-S i' P 
M#(c^ « CI 9 i'M-^-Cft ») . 

±iBiimiyfS2©^-FK:«gssn. ^n?>3(p6©{t 

[»^4] eJ^±©f'-*:^F';-A*»6A:^f 
J:iBIiI8S«. 

^s<i«*>6©a:*j7'-3»«-^*ifi»-r5ii 1 ©«-^4 

St. 

±iBl^ 1 ©fi^^SKite^snrtism 1 <oKti^- 
F i . ±aGSIK(cife^3 nr C> 5» 2 ©A:*) y-vi. 

±ffi»i©M#»^g*»6©a*7^-»m#* 

±iBeii8S±©^#©ti-^*'6j«»L, ^nccioTA 

5?;^ F ';-A«A*7"-3fSCJfW:^)^-3»©ig^*W 

$ipmg3W±f Bttl:^ 7"- f Sl«© u ^ U * S J: 
^(cte^sn. ^i©«s*JS«EiS{cs^3n. -eu-c 
l»2©3fii«sdl$%aoT«^»(c^3nrt,>6iir i 

*ijfflim*s*i±faeaiK±©7'-^-^ f y-A^s^rrs 
■ei/rii2 ©as3!ii«ffig(K:SfeBSSti-ci,»siir2 © f ^ 

±iaS^ 1 © F -7 5»©±^2©«SK:^Sn. 

±aA*^-3»*«i|!&-r-5di:t»>'- Fi*fil^ri.>4c 
±©^-i»x F y-A*>6A:t>f=-^'*«w-r4^^ 



3 

J: 5 (cifBeSISSOi^ 1 ©mstcitg^s ti. n 1 © 

±Msmmt. ±ieiiii)SiiK©±f 2 ©setcfe^ 3 
nrc»a^2©@i@««>iiit. ±^2©ii!»». 

n. *i/-cii2©«e*»±i8ffl«iw*^-F(cs«i$ti 

SiJffll«ffi*«J::SeSIK±©7'- * X h y - A S 
<fc 5 «c±iBe3MlfS©±SII 2 ©SSCcJg** 3 ^ 1 © 

*©tU:^j^- KK:«^*S$n-ri<>-5.ll4© h ^>i^X:5f i 
[^^©i^«B%l$i93] 

[0 00 1] 
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[0002] 

[fie*©«$R] ^^Rzf='>if»-itm^i!fimivm<.-f 
gu-cc>ss^c5sigra©tiij©a©*ii$^ag{c/j:-, 

•C#Tl»S. 1 -:>©@ISSfet©S)6: 

S^^r^B. 1 •o©s^X5^Art©||a50K»RW. R 

o'S^c*->':^7^Aig±©iS^<t4g«-rsci*i. 

^:t57=-^faft{c^*snsAa©7=-^f*^^^i. 
c n 6©iim*®i&'c flsiS-ctf ^ c t t>3s>* as nrc> 

-iy3>. feL<«flfe©ti^a*. Ji^fif)®*tteji 

4 fcr-» hRiyfJ:»)iii0;i>f'-dreBS*^L,-rt,=.5©{c 
ssfur. cn6©eiiiK»*®e«jK:tti*feo<«2* 
©*^*^^•ri,»6. 

[0003] ife?>j7=--t>>&iS5>J?gt^{ciifji^»iL,. ft^J 

Hewlett-Packard C-link ^ » P'-fe y hifitKOj: 
5 ^ctJi!?,© — ^. c©?^!»:/-fe5»h »)i^^42 9 

h 20 b < » 24e ?r h (iCD^^Jf^- 3^ 

c©5i^-y r/lz h«>'-?^5j<-^:/a42X*ffi 

ift(c>[tbr«ji©T:/n-g^. fiP^eiSia-ca&fp-rs 
{ccne.©sig«. ->y3>i^:/xhw-hrt«c«iw* 

^AL-. -?-©^-?y±©^6©7a:-X0 9^ FJl— :/@ 
KiT^L/^^. c:©fcJ«)3K©9^-f;^Jb*^— ©5^9 

•T'itc^-r * c i *®i{c »0©»9is*57 
^>;^© Bun {cjr-srSPisnrt^s. buIi ©SJB 

■rs. Asef|{ccn6©$ga«t^y3>-y-r»'xhu-h 

Bun ©s?^R«. tkm • m.jim^(oft}S3K.m 

tt. cn6©siii©:^r©«i8*aiS3gg*^fc-r*c 

i*iHSt-C*^Ci«b*«:5^-C*S» Bun ©fi^ 
[0004] 

[^W©«IS] l=*^:t/l^->' F/#J:Oac>jI 



5 

If) . mf^=^-f:^ji'micm'j<oms.'^uyi?^!imt 
*fflf MO smrj^mm uxtmt^^icnm-r^ c i *i 

sn. *©7*-5f»5PA:^OR-!i'-h©A:t»SS^(ca]tti 
[0005] — Iftte^a-Ctt, m.nr'- ^(DNi^y l-'^m. 

mmiciim-^y'Mx < i Nia«{ft««:«-r « us^;^ 3f 30 

#i'a!yi'ft^*sffe©^-c©e'a5'rJ'M 
#<!: itmfi Sati^Wr S <fc ^ l3:m^l3iWL<0 fU^i^m 
#©i8E3W»l:t6tlTfc»). — a©ANDy-h©^-<l-€' 

hit. aa?tl^-3'©JiW&lo©t2» hfcS^-5J:5 

Ry-hJC&AND-y-h©^:/^*^^^^^^-^, ^Uv 

h ©A;'3S8^«:Ei]jD3 tlJfcT*- 5»»0 Ry- h CCi -o -C 

iS^j^tc^^n. jSfi»«>i/<»fli{©isa^ii^j(c 4o 

[0.00 6] 

■5. Hl(c^-r<t^{c. Otie^IKi ootc 

mni^, Eiijpj@iss«^^©-'-cx{cits^-rsci3&j-c so 
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#•5. *ee5cc. -Y>:s»7a<:-;^ 1 2«, — a©-7-f> 

at <!: . -etitiM^j • mmmm 1 5 
«*&sn*. ^jfegi 5». -0^17*-;;^ 1 2*>e© 

-en*, e^i oo±{c<t#*fg«i^sci*s-e 
#5K^>f-'N*iiii{S2 0'^MittiS{c«*&-r4, F^'r^^'la 
182 o*»6©m^«. eiissi 0 ojcjeg^Jte^snru 

5tt. «^*e§i8S'^#Mis-r-5©<i:Pii^{c. 

2 03£jior-'^?r7y 2 5'^.a-r*iSi83&*. ffi^f'- 

-?-©lfec!^|g'^3l6tiSf'-af©)t*K:iawe» 
nr«,>«. eiKl 0 0tt'>-^:^^»^'X < iwinax ) *> 

[0 00 7] B^±icm:h^-^ammicmE-ri>c 

r. eaissi 0 0±©ti^$tifcA;^j/m:^m-^!&i6ffl 
Uisns. ;^^^•cA:^Jf=-5^ttF^w^-'^•3o*al/•ca: 

3 2±{C^ttJgl^r«}&3n-Sa5>j7='-3»«rSAn. ^ 
^»Wf'-3»^*SI@l«4 0'^«l&3n. f'-3f»«|5IK4 

•5, A^-f^^Jf^*-;^! 2iPltS{c. ai:^-r>^7* 

7^AfeL<«ffe©§fMiiaK:«M3nS. H2«. 4 5=- 
+ 4^;l/«W-r*iS5>J y >f ©J: OSNHBft:/a i'i^ar 

m-Ti^^fC. iaF©fl^Jy>t5'i^y^-7^A«r^^SK:$IJiaiO 

ri gf©fi5ij y > i -f > 3f 7 * 1 fe^ 

-y^l^iajs^iajij y >i'(D^o*>©3^ + ^;i'®ffl-cft 

mtf?--*'*Jl'0tt. i1-gPi^;^7"A5 o*>6.©a^j 

*&-r-5-r>;>7x-X4 2t*$t?<, -/^af:? 
x-;^l 2±©f'-4«». i¥ifffl«ji(cMLt:»^j^-r^ 
Wjl^^-i 5» -7 T 2 5 6 

•ra. mwiic, e^i oo*>6©a?>j7*-3tw2X:«fi^ 

>'<y:?T2 5«:J:r>TSM3ti. •y->:/-5 3 4{cJ:o-C 

^^)^ca0>J''^';^4 23&5t9:W6nrt,>s. 
[0008] »m^m Lxit^tijK&ifn vfeo 




yVy':fyx2y':fmi:^^^ct\tmi!bxm 

[0 0 0 9] Ctiib(DX}^.i:mm^?>fc^t>l>C. jf?$LC^ 

><Z)ai^<Dcp:^©^ n V a ^ > 

r*-5>o cn^cDi^n ^^-r>«-en6^c^'r'&— 
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10 t>5^tc. Kef^ci-^^3C/^»W0feL<«l{cS«L*J 

t>orc*4<fc 5 o ?r ^ ^ >*ffis-r c i 

m« 30 fiCtB^n^y i^CDig^. «^<D^fi[ 

[0 0 10] ia4{s. ^-rfi6ffl?na:^<!:. *>L/<« 

mx$>i>^ ia4{C^-r<t^CC^57D^yi5;^>X7^AB. ttffl 

6 5. sci^— ji©iffiai•feJ^6 8*$^rc^-So 

8S{*^>r>7 0±(D#M^n-^^ft-^*$MU. "^(O^ 

30 (D¥i?{cfii«*-r6if:fe^p ^ ^m^if^mmmm.^ 

2r><0^mrj:iL^±ffiK>m(0m(fC 29 (Dl^gp^P-^^ 

<DS[^±*i»3JS:&i^sn^. i^smm^nv^i^ so 
Ln^m<omt3GHzxi>i>) . cneo^^ts^p^ 

SfiW<0«^5C«. 10 <B<3Dttffi^ P !y ( 30 ^ P 5» 
40 (03 ^U :; ^m^) i^mmWi^^i^^ tl. 30 fiffl^P 

h<o 30 a:t?«:Smticc*5t^r^-<. iEbC^r^-^SCf 
7U<D#M:5'P2^^«:iga-r-5C<!:3&J'C*5, H2CC^L 

[00 1 1 ] 04<D||*6m. :7x-XP^.^K;P-:/ 

<t ur^tg-r^o (a««^ag6 4 « 1 o(Diis-fe;i/;{pe> 

©9J{4tHt5^P!y ^7 3<Dlo cko O^jg^lgi^. 2^?^ 
Lfc^CC. •7^>7 0±(D#M^P-^^M^<D^iS8»<b 
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UfcO. iKuytOfSo 5fetfaa-fe;b 

So ^iS<DSJ8a»f f = 1/ (2 • N • T, ) a 

[0012] ^ n ^^Sii. 15 20 

WEEUm^lS^ (VCO) ^^ts. ^m&^u^{;^\t2 

^':7T:^6«2o(DSf© 100 MHz. 30ffi*a^n^r 
^3&«^Sn*o S&ffi^Pry i'*2"0(D^a!7^^^!? 
:7TCCj:or^S5L. 2r><om<0 30 &m{;xiv 

smt»rtt?tt3 GH z 7=^- :t->'^*•9•>:/y V 
XSPg* 0.33 n siyrt(C$IKBIT-5C<»:3&5S^r^So 

o<D^ny^*ffi«Or 10 hXtJtkmy'-diia 
•-K*rSo iJ'n*:;^^. 100 MHz. lomS^Uy^ 40 

[ 0" 0 1 3 ] 0 5 d ^^ligCD|pI8g;^jg^^-r 
05CDH&TSIJ5}{c«2ocDSS2-fe;U8 6 

^E*n^ti04(c^U/t 30 IS:<Dilii-fe;i/6 SrtCDlo© 

ii®H2Jl/CC?:JJJ;-rSo 3gg-fe;U8 6«>^-F8 8RC;^8 
y^mmth^>ty:K^Q lSc;^9 2*+>SCf:i-:;K: 
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O^mmStl^o i^P-^^ F^-r^^*I^|g§9 0 53:#ffl<D^ 
a^^^ F'^-/>'^•r*-^rv :5^n2^i5^M# ckO 

Jl^stiri^io i^iaiccLr. ajs^ii/S 7^3:*ra>^- 
K^W;^;«-^^tt^&•r«o ctihcomtjm^imnc^u 

ka ckl . ck2 . • • • ckn ttS^^ifetf^D 5^ 

[0 0 14] L)&^L>5:;&56:5'n->r^^^or>lo. m« 
ckO Ji. ^-1 >8 0*ilL/rfittH^iSS^tlig6 4'-^ 
fe^^ti. ^WS6 4^fetir^-f>7 0}&»6i(l«-r-S 

So fi*B®i^*^ffiS6 4«^i^^<3r>fcCDr*So & 
«HJ«@»«liaS6 4^6«*&3n*«lWt-^«. #JS^ 

a^:57i^n^^^ CkO <J:(Z>fi[tBK«^«:«c#Lr. F^ 

<«:/;l/:S^'^>SiiSo F^>5^::^^8 l3&s:t>w:&S 

^nri^s h^>t^xa?9 6. Qim^twrn-^ti^um 

fi^^riiSPSifSo C<DitJPl/3'tWE3{»Sh^>s;^X^^9 
6Si:JC9 7*J:0:^*<a»ilS-^SCDt?. F^>i;^Xdf 
9K 9 2. 9 3. 9 4^<DX-/-^^>y^H*^$ 
if. "^WiX^tl^iA^WoHO^^ U V ^iiS^^S-lf 

«o — :*r. «>L/F^>s^;:<^8 23&5*>r*n«>^-F 

A«::^;U^'?>$n. FA(D^«BE:dJ(KT-racD 
-e. #iBg-feiKD«ifp3Wl<&So 
[00 15] 07n<?:)a:^{c4:^c?);l/->r:7^;i/^y>y 
ia8S«>S:tte>ia. -'-FAfcSiK^tiTC^'So HCC. fi[ 
fflSiS^«iaig»ft#(c i: o r ? I # a-r c <?: ;&5-c^ s 

8 4(Cg^^3nrc^S. F^>$^xa'9 6. 9 7 

mcovm ^ - Fifcc>*^il5ii2;u^ * - >rt<^)f6(D F ^ > 
^ (CS^j^S nr U :/ y @iB^>^S n 

->.^>i^ccj:or*rsmM (VDD) i^<DSti«©^» 
©ttji^j&sffioasn. *fj£;Ts^a5f^F^-<>'>*90% 



n 

rmm^tiimEEmmim (vcr) ^^t^^flis^ 
TXHffittvc oag-bibi^— <o«ji*WLr c^4o 

>'^VT;:^IiI^SS^^ 15 ©SS-fe^i/rtic^^n'SVCR* 
Sij0-rSo -eoife*. vcR*5?i^iiiig{cj:-:>riaM 

(om^i • a^j^^ 15 (01) c7>sp^^mT>^n ^ 30 

"*f©US?X^ 1 1 7saf 1 1 8*$t?o —m<DD 
my V v':fyUvzfX$>^Cti^0^Vl>UiyX^l 1 

^*Si:r> H7K:^at:rd' i^:5^3nrc^-Sr5'a-^^M 

#*SM-rSiCCDf^-:$r;&U*;^X^ 1 1 7rtCC^5.^ 
•rSo U$^xa?118». Ix*:?;^ t> 1 1 7 (D^(D7 y 

^"TS, CCDiRpmut?;^^ 1 1 >fflJPKl>3:-fe :^ h 40 

*>60'r-:$r3*S7fc/cK:U'i^X^ 1 1 8;&i6IB§|ct3r*4 
ra^. ffbt/^f^-^^U^x^ 1 1 7f^^a- Kt-'SC 

AND/ORIil8S»— iiOANDy-H lOSO^lo 
(OORy- h 1 1 SjO^^^CoTlriio 

[0 0 1 7] SfSLt^lSSfiWrtt. a£5ijf^-^0!>8tf5. 

hifim^iy^-^(D 10 bf^f h<hOrx>3- KStiS© 50 
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*^*So Hcc. 0*>u<»icr)gci;:^ hy-A:«»5§mta 

S^#{CJ:orANDy-H 1 OKlHTflnSn'So 

ANDy-M 1 ocDm-^-sioic^snr 
C^o esWTtiK. feb 10 ^a5^d!'*i0^Kfc(Dyh8?)Ocffi 
ct. IPf2©A*F«H=-3&sfi[tB^^a^r:5^*, *sttrc^*fe 

^{C«. i^n^:'i'fi-^:d^EnJnSn4iCCr>ANDy-h 

[00 18] dl^D^^M^^o tiMftO^ori^ 
i>ti>h. ORy-KD2 «±<D A*igT*^ff .«CD^,#.«: 

h(fCm3<D^'T'^m^^. C(Dm 3 <Dm'T'(fC{t'e(D AND 
ANOy-h 1 1 Od«ffl[ffl03 Sl£ 

Dy- h«pIfiB{b3tl^4lCcEP»DSn/cf^-t$r«ORy 

^cc«. c(DANDy-hti;f:ti{fc§nr7"-:$?»oR 
y- n 1 5-N^En»Dsn%(r^o oRy- h 1 1 5«. a 
t}m^t urSANoy- h 1 1 o*>6<z>ui:t;M#*s 

ORy- h 1 1 5omf}(>ckt. us^xd? 1 1 7{cfii 

f'-^X h y-A3&5^tl'2>. ui^x^ 1 1 iRai 1 8 
i i o r c #1 6 <D u ;^ ^ tc - *s P - K -r 4 c 

tifix^?><Dx. ^uv^mB<^o tf^smLfcmnc^t. 
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■5ij2»&<oRy-M 1 bimbxifuyp^^mm 

[0019] B8Riyf9«. ^n^n 20 M 10 

im-Cibi. -^tV^-fl-i^^it 10ffl©NMOS/^•X h 
^>i5X^?i ioffl©PMOS h^>5^;^4ii*i6^Co 

10 tr-y h« 10 <H©PMOs h7>i?;^3f«:Eii)!)n$n lo 

•S. 'mux _s»iritch' i^^StlTl^S 50MHz©v 
il/^:rui'1^*||®4'l3 5»i'» 'M_clkC2)' 

'mux _switch* i'n^ri/tt 'M_c1kC2)' ©S^TjW 
*)iSt(cJ:or BP%<m*SK-r5. 'mux 

_swit3ch' pa f d»*tiS{c^3tirc>iia{3: 10 <H© 

NMOS/N-Xh^>i?;^3f3&S^f->:t>Sn. TflJ© 1 

■eur 'M_cikC2)* ©Sc%±3&*»3S{cfci>r^-$o 

iirt^-SWtt 10 P©NMOS-'>-X h^>i?Xif*S3f- 
±fi!l© 10 h*sv;i'^:/L'i't>-*aL/ 
rani«'^e3isn. -eu-c 'M_cikC2)' ©j^%±*s 

•3 igt{c*ji,iT7*-df n - d^{c J: -3 r -fe >x S 
[0 0 2 0] HI OW. @7©AND-y- h 1 1 O&C)^ 

oRy- h 1 1 5{c«fflsn40K©@Kia-c**. la 

lOtCfcl^r. SSSSl 2 0«ANDSItl?r^fr.5. 
mti^ 1 0©SffllJ®eK©ti^. ^- K 1 2 5 tti'a 
^»d' ckO 3&J??*EL. JL-^i'n^j^ cfcL 3&l*®JjrC* 

S^^KKor. d5©t«CSI{cj:^r$iJ®3n&o 30 

S8S»:^-C-Hi{C-/- K 1 2 5 (C^Sti. -entcj:^ 

#»tttBfJSSn-C(,>*©-C. MOS h^^t'X^i©^ 
SP-/- F«:Epjjnsn«7'-3fB»Jj«:a:*>>'-F 1 2 5 
{c^n-&. tito r . Wj-^- F (i^tfT"- 3» d 5 

^XC»t?d6 4l%^U. ytC»-Cd3*|%^t-SI§f^-C 
ffiU-Ct^S. C©®^. HI O©:&ffliJg|J^»01 0©aE 40 

lte3*ifc7'-:S'lt^d5>'-?-*§W. ffe©^r©tt8S4> 

i®igLfcf=-*g^«sw-c(,»s. c©j;^(ctaii7'- 

^r*sHi:^3>'- F 1 2 8'^.«i^&^*^«. Wfi6<b®#» F 9 

>yx;5» 1 aosiyfi 3 i©$ii®s®'^B]fln3n. ^- 

Fl 25S0tl 2 8*>6©f'-3fi&^-f>l 3 5=&®L. 

[0 02 1 ] HI i», a:Z7F7-f>'<Siyf3?:^>'<s»7 so 



iftlB^S - 5 6 2 4 0 
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r<omfmnibh. h 1 1 (owimmi'^ 1 l < »h 

2 ©jR:^ri6l>'< 7 T 2 5 i Urffiffl-r S C i L 

e3ii?s=&jim©/cfe©«i*<fc ur^^s®^. e 
7=- 3f %^aw s A:j&K:awftiags*ffiffi u r t» s^tc 

«m*, ^i«:K*fl/'C«F)8ll^c/^-F■>xTSffl%iS■rc 

HI iJc^n-riHiKtt. ejiiis±(c#a-rsig^sn:fc7^ 
sii[%'&^-r^©»sii7«£. H 1 1 vLmtm^ 

^©Rto 0 {c. C©@8S»2mi U :/ U ^m^fSSfe 

ssot^*f©ifi^*«;ffli^ri>s. MtHu:?'';*^ 

i|^»0(c^t»3. cni**5SfiM#*s#ftU?ct»Ci* 
ib«©tt*»iEi^ct). e^*>6iE©m^ 

[ 0 0 2 2 ] H 1 1 {cfci^r. esiK 1 0 0±©A;*JR 
um-h(rmf- itip h li^m^mmt. ^ - f 1 4 0 *> 

6F-7>yxdf 1 4 4©— :&©Sfii«:EIWn3n-S. F-7 
>yx^ 1 4 4©ffi:^r©Mffitt. ^- F 1 4 6©#Mm 
JE*SW«J:5K:^3tiro»«. c©#M«E». 
-F 1 46iS«aSl 4 7<!:{C«i^StirC^SF^>i? 

1 4 5«:Epjnsn5#M«JE«ffiML/t:ife^sn 

-5. h 9 >2^X 3» 1 4 4 ©Wffll«®3:3l©«*»6©f'- 
5. C©7'-3J«F^>i?X^ 1 4 9{Cfc^SnrJS 

tesn. ^-Fi 5 0K:«*&sn*. se^ry-Fis 
o». m.^iv>pmmiSii)^f^(otiit)7'-^m^^i^:^v 

ejUffil 0 0«. MlbF^>5^X^Sf5* 
1 4 2R0f 1 5 2©F7>S^X^ 1 4 2<DM&mM(iCi> 

mastiio F^>2^xaf 1 5 2©^ffli®g»^-Fi 

5 0 K:«i^sn-ct,»ra:^j7'-i»©u:/';**sm-r 
■s. sf^>2;'x5»i42rd:i52 ©sij©aiett— 

©ffi:&©ss«mfii[as({cSi^s n. — h ^ >i?x d» 1 
5 2 ©l&::&©s@»di^^aLrsfi)[iii[(c6!i^$tirc» 

S. aeo-C h^>S^X* 1 4 2SCJfl 5 2©^J*«. 



(9) 
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[0023] la^affi^. m:h'y^> 1 5 7±<Z)^X 

> i5^*sibiS8g/h3 < . 1 vgsr & icDr «FCc*wr 
:^fi^iSrtK:«EE$iIfflififa (VCR) <bLr^*nr 

l^SPMOS 1 7 S^i^flfi SOOQffita-C* 

3Wr^:/y ^^i^rtfc#itissvcR 1 7 0X0^1 

7 3 -etl-e^n:«r5 h ^>SxX t$r 1 7 5 J: D 10 

50 QfilS-C*0. VCR$(iaiM-^ ZObias 

7 3 (i. ei^cDi^gpii^ffitai vxmr^ormn^m 20 

4^*-r*o >'-F • dsencf RZf ' dsendb ' {C«tU 
>^-K • twinax __data RU^ * t 

winax _datab ' ^\m:fim3bm^t7^m»m^m 

-^ffi^tl^o * Iwinax _data Vtwinax __data 

b * !RFt4>r>f-a^>j;<3er5 50 Q-c*iigiifce^Kf 

50 QVCRi^>r>f-i5^>X<i:(Dife3^Jor) 25 QX 
i>i>. mmmLK>^^&i^<om^(fC{t. ' twlnax _dat 
a RCf ' tMrinax _clatab * <D>^— F<D«SSU^;M* 
F^>5^X^175 500Q SKr^-S) l 30 

0 tSA*i»o itfor. h5>i^x^ 1 7 5<z)®teu-^ji/ 

*^2mA'C*SS^«:tt • iwinax_clata SO^ * twi 
nax _datab ' « 20 mA^m^T^o A:^7^®-^3&S 
lffiQEO^lii&^CC>^— K ( twinax data, twinax _ 

datab ) (fcmtii>m:t}mmfm'^fc»(Dm:fz:^>(>'Sfitm 

0.5V ( 25 QX 20 mA= 0.5V) "CftSo 1/ A* 
/fc^S6<i-^*^>'-- F twinax _dataB:C^ twinax _data 

S ( 0.5-0.5 =0 V) o twinax ^datai twina 

x^datab iOHOiBM^OCC^cSo il^lia&M-^;&^6 

<^A:t>^i&fi-^<Dani«. ?x*rai:/y t^^rt^c^^tii 

mt ' Vtwinax_data Rl/ * Vdsend ' xmi&^tlX 
Wi«iattM#<b • Vdsencft) ' Sl^f * Vtwinax_datab 

' xmL^tixi>^m<omWim^t^m^'r^o c<o 

Vrec-Vrecb = AC(ytwinax_data- Vdsend ) +CVdsen 
cb- Vtwinax_datab )) = A(CVtwinax_data-Vtwinax 50 
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_datab)- (Vdsend - Vdsendb)) 
Xi>i>o 

[0 02 4] f - :y>XS^@Ktt2 0(0:7 F 
•lObias' fte&»VCR®Iia«t^ 'ZObias' 

**i!SW"So a 1 2 Ki^-rsificif^ig i v 

ext _swinq ty- Vextres <h>&lt^6o C 
(D>^-F» 500Q (DjgK^riiU'CVDDCCgSKSnr 
C^So feb * Vext swing ' t ' Vext res * i<?> 

m(icm^i^$>na. mn^msio:>tii:f:mn\t sooq 

«BE». «ljft>'<>fT:5;JBe-^ 'ICbias' toxmm^tl 

K7<^,^;U-p^{C<tor * Vext_res ' « * Vex 
t _swing ' ^mO< Stl-So H 1 2 (CS^TSIff itffiS 
2« •VGxt_swinq' VC R i LT^ffl^nr 
SPMOS h^>i^:^^<DFU>r>r&SrtS|J>^-F« 
• Vhodel ' t^OMT^o feO • Vext _swing ' 

2 (omtfrnniitv c r oy- h mBE^soffli ore ccki^ 

4ffiO^<o as:itiHg2c»ffl:;fjfi#«VCR*8aJft-^ 
'ZObias' il/rffimSn*. *a^*VCR(D®j6lx 
^JVti^ 'lObias' M-^CCjroT 500Q Offi!atC^b< 

stirc^scDr. vcR« 500 QcDSiSi^coa: 

So • Vhodel ' • Vext _swing ' ^WL < Sti 

ri^S •Vext_res' (C^L < Sei>r LV C 
R(Dy-hSff;&s 'ZObias' orS9fflJ$n. S 

ifeateu-c;i.:;&s 'lObias' S8SjHJCJ:or8^^3tlti' 
PMOS F^>^Xi5?&i*SfgK{ClfHriVCRi 

C^S. cne(D:7^- F-'<5r^;b-:/{i«jH!3A^«:S 

[ 0 0 2 5 ] la 1 3 :sm«t^x7^A(D»«i3&:/p 
-eti^Rx-^^-^iLrfficD^s m^bxrjii,^) 

^"TSo i[5«A:t>^-f>±K:??^SrSf'-:>«, 012 

0. fie-:>raB^j0tt{c^r-<*7=-^r*4o his 

C^*Jtefi?lr«H 1 3 (>C7ik:StiXl^i>±X<D@SSi^mbX 




(10) 
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So 100 MHz 1 ^^^■t^>r ^-^^^13^7=^^ 

ilK^cDT^'-tSfCD 10 tf^^ hCcJPifjSUrif 
ffi-r. l^>:/;V5n/c7=-i^cD 30 fcf hrtcc^s: 10 ^ 

[ 0 0 2 6 ] H 1 4 30 1f>r^;I/*«:W"r ifiSIK 
-^^^rfly^TSo H^coawr loomoioi oiggii^ ?r 

Ol 3) -v«*&'r*. HI 3CDf^-:$'1^>^^». A 
1 5 H 1 3 liCrfC^f- ^Kti'yA >±<D7^- »<Dt* 



m 
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©it5»M«l3nfch5>yx^»{c^$)hS. 01 5K: 

[0 0 2 7] ^'Otri^^t RCf*, 3i«a^»)^5^. 

A^^-^J&i-^- F2 1 5R0f2 1 6-^#^SnS. 
F 2 1 5 i 2 1 6 iooraoHSSti. i2r^*i-©2£S^^ 

>y<iDf9K:-/-F2 1 5Raf2 1 6«^3-l*-5. tfeS 

y-F2 1 5R0f2 1 6€rm»K:^LT^tl6=&¥« 

S-e-SOD-Cfe-S. cntCj:»)A:t7^-F2 1 lRDf2 1 

24J:»)iE«ltc-fe>x-r4c<i:*i^frS. 

2 1 8»-fe>^*eifiS©lll®*if2S^SiK-rS. C 

1 ©*>e>^D^^^:^3^a■^*!•fe>xitl^is<Dli^2S©A:^Jy- 
F'^^gaisn-s. m2.mitm\m.tma.h-cis*) . mm 

WK:»JS^j®a-7 f ^ i^ffir* 0 1 3 (c^-r J: ^ 
fC. fiHB*lffiS2 4 0*l-?'-5»5^ + r'^ { shuffler ) 

i'M-^ ck2 t ck 3 i©ra. 

*>L<« ck20 i cl<21 i©ra©gfe (ai 4#M) ©ff 

iS*«IW-r-5c:i*s-e*s. »©(i!H-ct-5fiig*5^*' 

— fi cl<2 i ck3 <i:©M©S^*J^*^tl(i. 
ifUvifm^^ cka ckL, SC; ck2 VimSLititifc^ 
>:/;l/*tf'-3f>^F y-Art©l-P©tf9 h*^U 
-5';^ h y-AF«3©S!l©l^f hitt'^vi^n ck3. ck4 
. ROf ck5 {CJ:-?-C«3n4^*s^*>*. ^-^'•y- 
l/^^'^JiCOttW^jK-^f ( voter) ^m&O, bf-? F 

mj:hV!bi>, m«±iB©<5Si*^ffl-rn«. fo-? 
i'li^ ckj. ck4 . • • • . ckl9 {Clf>:/;l<'3n/fcf' 
f*-ii-9-f>±Ot:f h©ttSS©iEUl>-y->:^ 

^l':^©**^*iaT»6nft:-y>7'^l'-C*S. ) 

m). miciiy F*«iai-r-5yewrH-^'c«&(r>, 

Ofci^K:. f'-f *M!St?*-S*>©<t-rsyt2?)K:, 7= 
©&/<-< FBP% "7- F©SH©7 

-5iJ/-t.-7-5 2 1 0*JC©«tl*jiSff^5, coms'k 



m 
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[0028] &m^ty:^.^A(icnm^w<Lftmc. ^ 

MaiI^«!^«:^*t-^./c2?){C^TSCi3^r*-5o it 10 
IiIK2 5 0K:J:oTg^^Y>^;&^^$n'So 

X h U-ArtO ck20 CCfcttStf 5r H^>:fil'*. 10 

tl/tiEl/Ci 10 tf y hCDffl:^J«r7='— ^42U^^2 3 0^ 

[0 02 9 ] 7^-^Ba(i. 5^-/^*1f>•7^>r^$n:fe3 

Sif^tl^o 1 rtSPiJ^P^y 10 fcf ^ hdS 

iffiasn^^o 7='-:^:$7->L':7*-Xu FjI/-:/ (DPL 

L ) <Dii^a5<z>fl6<D^e^ a? jngis» d p l l (omiAWLO^ 




4$ra¥8-56 240 

20 

ijra&ff*rs*>6. DPLL«20ns*CC 20 tTy h 
<Da6^J'r-:$r%ilS&-rSo 30: l(D-7;l/^:/U^-y-»2 

@3ti6isr{c2ri^sn-5. ccD^sn^fctj'n^ytjr 

C^So DPLL»«iftfi[brr? h (MSB)li^J*fetf 
DPLL(?)JHSl(Dr3^d^«:/yr>:/i;>^S8ratp 
20 fcTr? K3D3^j7^-:$?rtOr)MSBia[g«:ig-<6. 0 

-^^3:SK I PM-^^&^-rSo DPLLttX=t-2r::/M 

[0030] m&ommzj^^- mm^mn-r^2 

P«3o(Dffi. IP^O. K 2^gX'6C<b3&^r^^o :t 
— /\*t^>:7'JbSn3'h 30 e^j^ Fat^jT^"— :$?<Dct3CD 10 fcT 
2^ 0verData[0:29] /ct^:«»^iaffl3}<^ >3rCct(to'Ca 
tRSnSo P= "O" OverOataCl], OverDa 

ta[4] . • • i>/erDdtal2S]i>mm^tlfcf'-^tL 

xmiRstii>o ms^-o^tmm^ titer- ^ Recoa 

ta 

RecData[n]= OverData[ 3n + (FH-i) mod 3 ] 
ft^M^:6^*-So ffib. n=0 .1.2. • • • . 9 r 

ata[ 3n ] <h OverData[ 3n+l ] t(Dm(iC^^^^t 

3n ]<b Overi>ata[ 3n +1 ] iCDH^C^l/fc^O^fo 
D<D»[»4br5r h» Tran01{CX>n-F3n&. Tra 
nOl . Tranl2 RXf Tran20 K;Xa>J: ^ iC^^^tlSo 

[003 1] 

[Stl] 



# 



02) <m^^S - 5 6 2 4 0 

21 22 
9 

TRANOl = (OverData[3n]®OvorDataPn+ll) 
n=0 



9 

TRAN12 = 52 (OverDatat3a+l]ffiOverData[3ii+2]) 
n=0 



n-0 

[0032] ^i^i>)m^-it». 1 <ZHR©^4. Jt 
t5<t*?f ^. TranOl . TranlZ RO^ Tran20 

r*i). •»>->:^y>d'ycH2:^*s^r*ntf. ^r© 

no K « 1 ^^/c-a^&CiJ: ^ (Cf •5ja-:>A>©«»3 © 

•C*S. '7-Fj|<-Y>^2 4 0tt. 20 tt' hSJ^JSOf 
4'as.4'iSJR©fcJi)tcffiffl3*iS. ctlit 10 tr^? h© 
y^d^^f^f-c**). 10 tt. HI* a 1. 2 . • • 

9 4B(^Ct*s-C#S. •7-Fii<-<>5'»2-3©ti 
j}«-f>d?35si*»62'^^-fbb/t^{C. -7- Kjff-0^f(i 
RC^tStBiK-f^^fd. HP=i-d?3!»«J-b» Fm#*aio 

■5. c 3 - insLzfm<o^t^itA^mmt so m h z rabft b 
c©i'P>?i'W^f!i$n. f^msti^. ^ 

IXr _CLK =CK[3(0l» +1) mod 1(0+ (P+1) mod 3] 
D-;«7Jl'X7=— S^3>tt. "7- FSCffiCffi3J<-r>^«:^ 
<kS #6 c i «: J: o r arax^- a ^©^jSggLRC^fit 



TRAN20 = 52 (Oved>ata[3ii+2]®Ov€iData[3(n+l)]) 



-F>ff-<>5f^<tfe. i'Cii.i'SS?*a:^bS-&S. 01 
6© (a) i^3>©S«^*sSMX7"- 

*5^-r. 01 6© (b) SftX7"-i^a>*iat>« 

30 0^*Bi'Of i'■C*w^■^^>:rJ^■r5. SeqO 
20 verf)ata[0:29] U:t--^^V->^}V^tlftf—9'C$,i. 

■y-> 7- y > yBm{c^-r s*> ?>iJ-> ^^©a:tj*>ii 
'XK:^pItgt?*»5 . 30 ttffii' a i'{c|g»!SnTt» 

PIWHSS ( *> < ^:^^■^f ) tt, 15 ©7 y 

•:fVUvZftfihtJii>. C©I51iS» 30 brs» F© SeqOver 
Data ^TiPl.l.<on^9Xiv f«.'mm^i>. 1^- 
$»^0^*3D©t5t*tHgiL.. lt«?^^, 
[0 0 3 4] 01 7». flrffl>li^>^*^-r. cn»3 

K-sr ^©y>^'3!7'?>^^•c*^), -fs\/9^>m:^-^)\^T 

30 -^ym-^tCfie-pT*— ©tr-^ F*S58$-B-S. r7-F5K 
>3ftt 10 tft» F©y>i'*'>>df-C*S. cn62-> 

©'-i<-Y>3'fa©esK^0i 8{c^n-r. ticra**2A^<3i'^ 

W soMHzi'n^ri'Klswasns. «>l/:^+sr:/fi# 
*<ie«DPLL{C#i?.64inK. D P L L«2-y->f i'^l' 

3- ^'*J^L/:fcX=t' 9 D P L L ©|*9«f O 9 

xyyT;^J5i»*l»<. y-fey FK»i@!8*«M-r«© 

{J2-:)©S**>6-C&.5. 01 ». -i<-Y>i'©t»i!!S»m 

{:<bt?*>5. 02». yiz-y Fm#:feDPLL©F«9aPi' 

LL©»fP?rJ:0««-C^Sfc©i-rS*>6-r?*S. 0 

19«y42-^ F^-f 5>i'0t?*S. 

[0 03 5] 02O®i'a'?i'v;l/f^:/U4'-y-»ia 3 

50 0 : 1 v^b^^yue^-y-r&s, cn« so^tBi'ai/d' 



m 



C13) 
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i';^f-Ai'n5.i'»!ra(D 29/30 «:— ^KSffi 

tt lOfflCD 3: 1 vji'^^r/ui^i^-coru-ft?**. © 

'jzfyuy :?'*i#AS tirfetB^K -f > ^'ffi* l-f-'{i7}i> 
^fWiSSS-a-TtiS. 023«. SI 3{c:^0:7i'r^ 
3nm5sJ?-^»2 2 0«>i^&@|l5Hr*S. ^-n 

5fe?ftiig*>€. 1 e'o 'J i^msfci-ttyy \- sn. j&i'©;^ 20 
/t3-3<Df»*JttW-ict{cj:-5r«mi3n*. wt. 

^©±fflijgp^2 3 2 ^-^©ORy- h S 
y- h»t^>::^;l'7=-5f©2o©gf^-rStf -:; hSr^ft 
•r4J:5CC^3nri,»S. ORy-h253 
tti'ar^i' ck3 RCf ck4 {C1f>:^^I/-^-4r*$tfC 
t^-So E^2 3 5F«3©)>*)CL:-r-50Ry-h2 55tt^O 
f i'{itB ck4 ck5 tCt^^T^-rUf^-^f^SC^f. E 

^2 3 8rt©SiJ©ORy- h 2 5 7tti^P v pms ck5 

sex ck6 (C-9->-7'jUf=^-3f*Sl:fri>S, ai-:>rfe 30 
U ck4 tck5t<0mK.m^*)^t>*)ifimSS.-i-tHi. K 
^2 3 5«:i®tHK;^^L. E«^2 3 2fel^<tt2 3 
8rt{C»ltfJ!«I^L'ifeli. cn6©OR'y-h». K 
S>^0'yi'26 lrt©|5Ii^-C^Stir«,>SJ:5«:*>>> 

u-4f2 6 5(cj:-3rik«3ti4. S^WK. >/«-KV 
O. VI. *>0<»V2©i-:>{C5»clfC»tHSt*flSns. 

c©7^if t,*im{*s«iag2 4 0 (013) *$(iai-r4* 

« 1 



*ft:i?){C^$*x. *miSttT=-5fSyi.7^2 1 0 (01 

3 ) *^8P-r*. 

[0 03 61 5J?-3fF«3©FAt?^3tirt>5:ra jri'tt 

S-C*4. SsK-4f*>P>tt3-o©tt:^*if^f Over 
Data[3n Oi«rOata[3n+2]<&©n©#:0%^>}ii: 
*«. OwerData[3n ] <fc OverOata[3n+l]<»:©W©i^'!?^ 
t>»)Sl<l:D>»C#(,»«^CC, LTranl2 ttiifJCiftS. 02 4 

i^^^' Uvi^t ©rate F 'J 7 h 3&J$>^ i . 0f^©-tf 
-<i5'Ji'rtK:ab^fe©iiil»?-r'><*rab-:>/c3iShf-^ h 
ifi. ifeff«>l/<»*^i^-rtJ';i'rt«:**fe©i««iSn 
* J: ^ ^d:,^,*-Cfi[tB*5i^©gaK:onri9) o < 0 ilE 
{fc-r?.©^. {im^m^i-<mt3:<D-C$>^, C©J:536:C 

tflMiUlti. 02 3«:5%r5K-^f0J5*>6© 
3-P©a:^ft# LTran ^Slf-TSJ: 'JtCggl-r-SC i 
ifi0itH,>, fittBiiM@K»#-4»*>P>©W;trti^©^ 

sc<t*s-rtr^. feuabfts^siiL'rcintf. 013©*^ 
-0 3f tt*4M#*s<i L/-C!j« > ^^©ficgi&i^-r 

r>^mf9^i^mmt.. «i©j:9tc^sns. eoi 

. E12. E20tt«T©J:5K:^SSn.5. 

[0037] 

[Si2] 

EOI = LTOANOl • LTRAN12 



LTRAN20 



E12 = LTRAN12 
B20 = LTRAN20 • LTRANOl 



[0 03 8} jyT©«l». 
[0039] 

[^1] 
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0 




0 
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1 
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[0040] «fij© 3 tttliiSSgS'N© 3 -3© A > 
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